Fat Metabolism and the Physiology of Liposuction
W hen I was first introduced to liposuction surgery early in 1983, I must say my initial reaction was one of amazement, and I thought "This must be too good to be true." With small instruments through incisions hidden in body creases, fat could be extracted in orderly fashion and the contour of the body could be changed. This was truly a revolutionary idea and has proven to be so successful that it has become the most widely performed cosmetic surgical procedure today. I remember asking Dr Richard Webster, friend and mentor to many of us, his opinion of liposuction during one of the many meetings that occurred that year, and his reply was, "Well, I plan to go back, perform the procedure minimally, then raise the skin flap to see what it looks like." This was typical of Dr Webster's inquisitive mind, and we all continue to owe a debt of gratitude to him as the Father of Cosmetic Surgery and the first President of the American Academy of Cosmetic Surgery.
Although liposuction has changed rather dramatically for the better during the ensuing years, there are three principles of liposuction that have not changed.
The first is "Why does it work?" As I discuss the procedure with patients, they are usually quite surprised to learn the answer. By the time a person passes puberty, he or she, in essence, has all the fat cells (adipocytes) that his or her body will ever have. Unlike skin cells, hair cells, fingernail cells, and other types of cells, fat cells do not reproduce but stay in their original state and expand and shrink in response to dietary and hereditary influences. There are two rare instances in which the body manufactures more adipocytes. One instance is in people with diabetes who must inject insulin at various points in their body. Sometimes fat deposits will form around the injection sites, and insulin has a significant metabolic effect on the fat cells. Another instance is in people who become more than 100% heavier than their normal weight. Their body then goes into a mode where more fat cells are manufactured. This can help explain the occurrence of morbidly obese patients who are often a clinical enigma. Because one has all the fat cells that he or she should have by the time he or she finishes puberty, liposuction through smaller instruments and smaller incisions over the years extracts these fat cells very carefully; once extracted, this fat never returns. Patients frequently question me about this because they have heard that if fat is removed from a woman's abdomen it will cause her breasts to enlarge. In reality, what this represents is that if the particular patient does have abdominal liposuction and then her caloric intake exceeds caloric expenditure, more fat will be stored. Because there are not as many adipocytes in the abdomen as before, and because the breast is replete with fat cells, the fat is stored in the breasts, thus giving the mistaken idea that "the fat comes back in the breasts. "
The second principle that has not changed in liposuction over the years is the definition of who may be a candidate for liposuction. The answer remains primarily very simple and straightforward: Liposuction is for removal of fat deposits that diet and exercise will not remove. Fat deposition, as mentioned, is primarily genetic, and it is well known that fat-metabolism studies performed in areas nonresponsive to diet and exercise are decidedly different from those performed in areas that will respond. These areas in women are primarily the lateral thighs, the upper hips, the abdomen, and the inner thighs. Of course, there are many other areas involved, but the aforementioned are the most frequently seen. If one takes a photograph of an individual with a particular fat distribution (which is sometimes referred to as lipodystrophy) and then takes a similar photograph after a lO-lb weight loss and again after a 20-lb weight loss, the body contour will be the same, even though the patient will be smaller. Many people have the mistaken idea that liposuction is a substitute for weight loss. One must be quick to point out that 1 qt of fat weighs approximately only 2.2 lb; therefore, it is easy to see that even with significant liposuction, weight loss is not primarily a factor.
The primary areas of fat distribution that are requested in liposuction on men are the abdomen and the flanks, sometimes referred to as "love handles." One must be careful in evaluating men, however, because their fat metabolism in certain areas, particularly the abdomen, differs from that of women to a significant degree. Whereas most women's abdominal fat distribution is outside the abdominal musculature and between the muscles and the skin, the majority of men's abdominal fat distribution is within the abdominal cavity in the omentum, the fat curtain that separates the intestines from the abdominal wall. This explains why one may see a man with a large protuberant belly; however, on touching or tapping his belly it is very rigid, indicating that the muscles are nearer the surface and there is not much fat between the skin and the muscular wall of the abdomen. Fortunately, omental fat does respond to dietary measures in most instances.
There are interesting theories regarding fat distribution, and one needs to look at Middle Ages or European art, as well as Egyptian art, to understand this. Most women in both paintings and statutes from the Middle Ages are portrayed as heavier around their midsection, which was considered at that time an attractive attribute. The theory is that during the cold northern European winters when people perhaps did not know where their next meal would be coming from, the women would, over an evolutionary period, store fat around their middle, carrying a sufficient number of calories to support a pregnancy. This is indeed an interesting thought and theory. In ancient Egyptian art and sculpture, the characters represented are all rather lean with very little body fat. A logical explanation for this is that these people existing in the hot desert climates of northern Africa did not require much fat insulation for the weather or energy stores.
A third principle that has not changed in liposuction is illustrated in a statement made by Pierre Fournier, a famous French liposuction surgeon, who has been so kind over the years to share his experience with us.
The physiology of fat metabolism is quite interesting, and in this body-conscious society that we live in, the shape of one's body is an important portion of selfimage. Concern about fatness begins at an early age in the United States. Many studies 1 have been done demographically and, though a relatively small percentage of teenage girls are actually overweight, almost half have the feeling that they are too fat, and it is surprising how many of them are involved with dieting in an effort to become thinner. Women have similar concerns, with even a higher percentage of them feeling that they are carrying around too much fat. The real basis for this opinion is generally not weight per se, for body shape determines the distribution of fat on the body. When the principles of liposuction are revealed patients are surprised to learn that adipose tissue is not merely a deposit on the body that does nothing and that the entire fat stores of the body serve as an active organ that plays an important role in energy balance. As mentioned, by the end of adolescence one has his or her maximum number of fat cells except in the two extreme instances noted. However, fat cells are able to enlarge throughout adult life, but there is a size beyond which the cell will no longer expand. Also, it is interesting that once formed, fat cells do not appear to die, as do other cells in the body.
Many patients who discuss liposuction surgery remain surprised that fat has a biological function to provide a point of storage for energy during times of food deprivation. Because this is such an important function, there is a very complex fat-monitoring system hidden away in the pecan-sized hypothalamus of the brain. Within this area is the "set point." This can be thought of as analogous to a computer, controlling all the fat activity in the body, a type of "thermostat" for fat. The hypothalamic-pituitary axis regulates the primary body hormone secretion while the set point regulates fat activity. It controls the mobilization and utilization of fat for energy metabolism primarily by altering the body's energy usage. The set point is thought to be under strong genetic control, which certainly accounts for those people who have a genetic predispositioned figure such as their relatives. It is thought that the set point may be altered by sustained aerobic exercise and, to some degree, diet. The set point tells an individual when he or she is hungry, and that is the logical explanation why some people have much greater appetites than do others. It has been an interesting thought that another factor that may influence the set point is liposuction, and over the years I have anecdotally asked patients after liposuction, particularly those in which over 2000 mL were removed, if they were as hungry as they used to be. I have been pleasantly surprised to learn that the answer is almost universally "no," and this may be an explanation why those people who undergo liposuction will find the inspiration to go ahead with further diet and exercise and thus continue to improve their body image. Understanding of the set-point mechanism also gives a biological explanation as to why the majority of reducing diets do not work. This easily explains the yo-yo effect that is seen so often as people diet, lose weight, then regain their weight. It is not uncommon to encounter a patient who indicates that over the course of his or her diet trials he or she has lost several hundred pounds, only to regain the weight.
Simplistically explained, the set point detects food deprivation. It then goes into what can be called the "starvation mode"; it senses that the body it occupies may be stranded on a desert island without food and immediately goes into an energy-conservation mode. Because the body cannot distinguish between a stringent reducing diet and environmentally introduced starvation, it is easy to understand that reducing diets usually lose their battle with the set point. In starvation, fat stores are conserved for energy use. The body's sugar stores, and eventually muscle protein is broken down in preference to using these body-fat stores. The set point "computer" then produces severe hunger, nervousness, and the thought of food, resulting in the craving for food and the frequent failure of diet. If fat stores are finally mobilized, the fat cells once depleted are hungry to be refilled and are therefore able to store fat more efficiently when the calorie surplus returns. This easily explains the physiological principle of the yo-yo syndrome of weight loss or, in other words, why weight gain after a diet may occur so rapidly once caloric intake is resumed.
There are, however, nutritionally sound diets that can and do result in sustained fat loss, and people 7 who modify their eating habits, exercise to some degree, and stick with their program are usually successful in becoming thinner. I have found it useful to mention to my patients and to others the fact that they already know (but usually disregard) that eating is primarily a habit and a social custom and that second helpings are usually taken even when one may not have sufficient hunger to justify this. We all remember visiting our grandmothers and mothers who take great delight in feeding us to the brim and who insist on second and third helpings, and we remember enjoying their desserts in order to "fill us up." This is a temptation that, of course, must be resisted.
Even after one is successful in prolonged weight loss by following a nutritionally sound diet, permanently altering his or her eating habits, and using a regular aerobic exercise program (even walking 3 times a week will suffice), the body shape does not change, even though he or she weighs less and in general has a better body habitus. This goes back to the basic fatmetabolism studies and different storage sites that noted the differences in the metabolic activity in fat cells in areas that do and do not respond to diet and exercise. This suggests that fat deposits may be of 2 different types, namely, metabolically active and reserve. In spite of scientific evidence to the contrary, the misconception persists that it is possible to selectively decrease fat from particularly body areas by exercising in these areas (eg, people seem to think that sit-ups will decrease abdominal fat). Not only do people find that this does not work, but there are numerous scientific studies that have indicated this. Actual fat biopsies have been taken from the abdomens of patients after prolonged programs of vigorous exercise, and these studies showed no evidence of mobilization of fat over these muscles. The same has been shown in other areas. This indicates, unfortunately, that although exercise is of a significant value in reducing body fat, the fat percentage reduction is not usually shed from those problem areas, and this observation does provide a rational physiological basis for liposuction surgery. Once the consultation is completed and the patient understands some of this background information, it is not unusual for him or her to comment that he or she may have seen liposuction performed on various television shows, and the comment universally is, "It looks like a very rough procedure."
My response is that in most instances of television medicine, the operation is portrayed incorrectly. When performed by a skilled and experienced surgeon, liposuction is a procedure performed with much finesse. As alluded to in earlier sections of this article, liposuction has made rapid strides from its beginning to the present. With the use of smaller instruments and the ability to perform a virtually bloodless procedure, the operation has become one of fine-tuning. I remind patients of two things in their initial consultation and during their preoperative visit: (I) that liposuction is a 2-handed operation, that the guiding hand on the The American Journal of Cosmetic Surgery' \. 23, No. 1, 2006 handle of the cannula and the feeling hand over the tissues operated on have equal importance and (2) of Dr Fournier's premise that "it is not what you take out that is important, it is what you leave behind."
Liposuction is truly an amazing operation.
